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SUMMARY and  GENERAL CONCLUSIONS
V i te l l ogenes i s  -  yo l k  f o rma t i on  -  i n  ov i pa rous  an ima l s  i s  a  f unda -
m ê n t r ' l  n r ó . ê q q  r e o r r l  e j . e d  h v  h o r m o n o q
T h e  m a j o r  y o l k  p r o t e i n s  -  i n  c h i c k e n s  t h e  l i p o v i c e l l i n s ,  p h o s v i t i n ( s )  a n d
\ / l o r r r ) T  l n u ) n í o n c i + . ' ) f  r ' i . n - r ^ t o i . ) c  -  n r i o i n a t o  i r n m  t h e  l i r r o r  r ^ r h o r e  i h p v
t  \ v ! J / !  e J / u \ L t e Y L r v v L L L t e
a r e  f o r m e d  u n d e r  e s L r o g e n  c o n t r o l ,  T h e  l i p o v i t e l l i n s  a n d  p h o s v i t i n ( s )  a r e
d e r i v e d . [ r o m  a  l o n g  p r e c u r s o r  p r o t e i n ,  v i t e l l o g e n i n ,  w h i c h  i s  s e c r e t e d  b y
t h o  l i r r o r  í  r e n c n ^ r f ê . 1  h \ r  t h ê  L , l n n d  t n  È h ^  ^ , , - r i ,  - - J  ^ 1 ^ - " ê d  o n  ê n t  r v  i n i ó
,  
L ! s l r J y v r L e u  u )  L v  L l l <  u v d r y  d t ' u
y o l k .  V L D L ,  i s  L h e  p r e c u r s o r  o f  s o m e  y o l k - V L D L  p r o t e i n  s u b u n i t s ;  V L D L , ,  i s
.  I  I I
a  m a j o ï  s u b u n i L  s e p a r a E e l y  f o r m e d  i n  t h e  l i v e r  a n d  d e p o s i t e d  i n  t h e  y o l k
u n m o d i f i e d .  I c  i s  f o u n d  a s  a  s h o r t  p o l y p e p t i d e  o f  8 2  a m i n o  a c i d s .
I n  r o o s L e r  l i v e r ,  t h e  s i  L e n t  v i  t e l l o g e n i n  a n d  r r n e a r - s  i l e n t t '  V L D L T T
g e n e s  c a n  b e  r e c u r r e n t l y  a c t i v a t e d  b y  e s t r a d i o l  t o  p r o d u c e  t h e i r  F e m a I e
p r o d u c L s ,  T h i s  a c t i v a È i o n  t h u s  f o r m s  a  p a ï t i c u l a r  a t t r a c t i v e  s y s c e m  f o r
s t u d y  o f  g e n e  r e g u l a t i o n  b y  s L e r o i d  h o r m o n e s .  N u m e r o u s  s t u d i e s  h a v e  s h o w n
tha t  ï eguLa t i on  by  sLe ro i d  ho rmones  mus t  be  med ia ted  a t  t he  DNA-RNA l eve1 .
Mos t  p robab l y ,  t he  syn thes i s  o f  ( new)  p ro te i ns  evoked  by  es t r ad io l  depends
o n  t h e  f o r m a t i o n ,  p r o b a b l y  L r a n s c r i p t i o n  p r o p e r ,  o I  t h e i r  m R N A s ,  w h i c h
n R N A s  a r e  E h e n  t r a n s p o r t e d  t o  c y t o p l a s m .  U l t j m a t e l y  i t  i s  r h e  c o n c e n t r a t i o n
o F  c y L o p l a s m i c  n R N A  a v a i l a b l e  f o r  t r a n s l a t i o n  i n t o  p r o t e i n '  t h a t  g o v e r n s
t h e  r a t e  o f  s y n t h e s i s .
H o h T  t r a n s c r i p t i o n  i s  r e g u J a t e d  i s  s t i l l  a n  o p e n  q u e s t i o n ,  W e  r n a y
e x p e c l ,  h o w e v e r ,  E h a c  a  d e t a i l e d  s t u d y  o f  L h e  m R N A s  a n d  g e n e s  c o d i n g  f o r
- . i r ^ l l ^ ^ ^ - i -  - - l  \ 7v ! L e r ! u Ë e r r ! r ,  - , , * , L D L ,  a s  w e l l  a s  e l u c i d a E i o n  o F  t h e  c o m p l e x  p r o t e i n - n u c l e i c
a c i d  i n E e r a c c i o n s  i n v o l v e d ,  w i l l  o n c e  p r o v i d e  t h e  a n s v l e r .  I t  i s  a Ë  E h i s
s t a g e  o f  s c u d y ,  a t  t h e  s h i Í t  f r o m  q u a n E i t a t i v e  d e s c r i p t i o n  E o  m o l e c u l a r
c h a r a c t e r i s a t i o n ,  i n v o l v i n g  a  s h i f t  Í r o m  c y t o p l a s m  ( R N A )  c o  n u c l e u s  ( D N A ) ,
whe re  t h i s  t hes i s  beg ins .
I n  c h e  f i r s c  c h a p t e r ,  a f t e r  a  b r i e f  s u m m a r y  o f  s o r n e  o f  o u r  p r e s e n t
know ledge  o f  gene  o rgan i sa t i on  and  gene  exp ress ion ,  I  ou t l i ne  why  i t  i s
i n f e r e q r i n o  r ó  q f ' r d y  v i t e l l o g e n i n  a n d  V L D L , ,  i n  p a r a l l e I .  A  t h í r d  p r o t c i n
s y n t . h e s i z e d  b y  t h e  J i v e r ,  s e r u m  a l b u n i n ,  i s  u s e d  f o r  c o m p a r i s o n  t h r o u g h o u t
t h i s  c h e s i s  a s  r e p r e s e n t a t i v e  o f  p r o L e i n s  n o t  c o n t r o l l e d  b y  e s t r o g e n s .
Chap te r  I I  dea l s  w i t h  t he  p rope r t i es  o f  v i t e l l ogen in  mRNA,  i so l a ted  by
me thods  m in im i s i ng  nuc leo l y t i c  b reakdown  and  agg rega t i on  o f  sma l l  ( r )RNAs ,
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Vi te l logenin mRNA of  both chicken (GaLLus domest ' ieus) and duck ( .Anas
platyrhgnehos,  contains about 7000 nucleot ides and code for  a polypept ide
o f  M .220 ,000  upon  i n  u i t yo  ce1 l - f r ee  t r ans la t i on .  Concom i tan t  ana l ys i s  o f
mRNA for  serum albumin of  both species showed that  i t  is  about 3000 nucleo-
t ides long and codes for  preproalbumin which in chicken is  somewhaÈ shorter
than in duck.
I n  Chap te r  I I I ,  I  desc r i be  how  pu r i f i ed  v i t e l l ogen in  nRNA i s  used  t o
generate two recombinant DNAs, contain ing incomplete copy-DNAs, one
o r i g i na t i ng  f r om a  3 r - t e rm ina l ,  and  t he  o the r  f r om an  i n t e rna l  r eg ion  o f
Lhe  nRNA.  (The  p rocedu re  i s  mo re  ex tens i ve l y  desc r i bed  by  P . van  den  Boogaa r t
Thes i s  ,  G ron ingen  1980 ) .  Bo th  ch ime r i c  p l asm ids  hyb r i d i sed  ro  one  v i t e l l o -
gen in  mRNA i n  a  "doub le  R - l oop  s t r uc l u re r r .  Bo th  cop ies  a re  t he re fo re  p roven
to  be  de r i ved  f r om one  RNA.  A  p re l im ina ry  cha rac te r i sa t i on  o f  t he  v i t e l l o -
gen in  ch romosoma l  DNA g i ves  t en ta t i ve  ev i dence  f o r  t he  ex i s t ence  o f  seve ra l
i n t e r ven ing  sequences  ( i n t r ons )  i n  t he  3 t - t e rm ina l  pa rc  o f  t he  gene .  I n
add i t i on  my  resu l t s  po in t  t o  t he  occu r rence  o f  mo re  t han  one  v i ! e l l ogen in
gene  pe r  hap lo ïd  genome .  A  comp le te  cha rac te r i sa t i on  o f  t he  v i t e l l ogen in
'RNA and gene, however,  is  far  f rom completed and wi l l  require the genera-
t i on  o f  mo re  and  l a rge r  cDNA c l ones ,  as  we r l  as  t he  c l on ing  o f  huge  s t Í e t ch -
es  o f  genom ic  DNA embrac ing  t he  v i t e l l ogen in  gene (s )
The  second  pa r t  o f  t h i s  t hes i s ,  s t a r t i ng  a t  chap te r  r v ,  dea l s  w i t h  t he
s tudy  o f  t he  nuc le i c  ac i ds  cod ing  f o r  vLDL r r .  chap te r  rV  desc r i bes  t he
i so l a t i on  o f  vLDL r rmRNA,  a  po l ynuc leo t i de  o f  700 -750  res i dues  cod ing  f o r
a pre-v] ,Dl , l  which has a s ignar pept ide 1ínked ro rhe N-terminus of  the
VLDL I I  po l ypep t i de ,  by  use  o f  r ne thods  s im i l a r  t o  t hose  deve loped  f o r
v i t e l l ogen in  mRNA ( chap te r  r r ) .  r h i s  mRNA se rved  as  t emp la re  f o r  cDNAs  pu t
i n t o  p l asm id  pBR322  by  an  i nse r r i on  t echn ique  more  soph i s t i ca ted  t han  t ha t
desc r i bed  i n  Chap te r  I I I .  The  và r i ous  recomb inan t  VLDL I I  DNA c l ones  we re
cha rac te r i sed  by  r es t r i c t i on  enzyme  mapp ing  and  e l ec t r on  m ic roscopy  o f  R -
l oops .  r  comp le te  t he  cha rac te r i sa t i on  o f  s t r uc tu ra l  wDL l  DNA i n  chap te r
V  by  de te rm ina t i on  o f  t he  nuc leo t i de  sequence  o f  t he  ma jo r  pa r t  o f  t he  mRNA
con ta i n i ng  t he  more  impo r tan t  r eg ions .  Th i s  sequence  a l so  es tab l i shes  t he
amino acid sequence of  pre-VLDLII  and thus of  VLDLII .  A f i rs t  approach to
the analysis of  chromosomal VLDLTT DNA by restr icEion enzyme mapping reveal-
ed  t ha t  t he  gene  i s  i n t e r rup tàd  a t  l eas t  once  by  an  i n t e r ven ing  sequence
having about the same length as VLDLrrml iA,
In chapter VI we return to the mRNAs for VLDLII,  vi tel logenin and
serum a lbumin .  ïhe  in i t ia t ion  f requency ,  i .e .  the  degree o f  recogn i t ion  o f
the mRNAs by the translat ional machinery in uiuo and by heterologous r ibo-
somes in uit?o ís highest for vLDLrrtriRNA and lowest for vitellogenin rnRNA.
The s t ruc tu ra l  bas is  fo r  th is  d i f fe rence. is ,  as  ye t ,  unknovrn .  I t  i s  one o f
the many examples of protein-nucleic acid interactions which are very poorly
unders tood.
Yet ,  I  be l ieve  tha t  qua l i ta t i ve  s tud ies  as  descr ibed in  th is  thes is ,
wil l  lead us gradually to a more complete understanding of gene regulat ion
in eukaryotes. At any rate, I  hope that for the vitel logenin study on our
laboratory, this thesis has contr ibuted in extending our knowledge; for
VLDLII i t  nay form the basis and may inst igate to further study of this
induction system.
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